Stabilization of gammaretroviral and lentiviral vectors: from production to gene transfer.
The low stability of gammaretroviral and lentiviral vectors affects their production, making high quality clinical preparations a difficult goal to achieve. Recently, our laboratory has shown that the main inactivation mechanism for both these vectors is the loss of their capacity to perform reverse transcription. The present study aimed to increase the stability of gammaretroviral and lentiviral at 37 degrees C and at 4 degrees C. Inactivation studies were performed with gammaretroviral and lentiviral vectors at 37 and 4 degrees C, with and without several stabilizing compounds. The residual viral infectivity and reverse transcription capacity of these samples were tested. The results obtained demonstrate that it is possible to increase the stability of reverse transcription and the infectivity stability of purified gammaretroviral vectors by adding recombinant human albumin (rHSA) to the storage buffer, both at 37 degrees C and at 4 degrees C. For lentiviral vectors, it was observed that further protection was needed. This was achieved by adding lipids to the storage buffer, using a mixture of lipoproteins and rHSA. The difference of stabilization between gammaretroviral and lentiviral vectors was validated by performing stabilization tests with vectors possessing different envelope proteins and produced by different cell lines. The presented study reveals that it is possible to increase the half-life of purified gammaretroviral and lentiviral vectors at 37 degrees C and at 4 degrees C, but the two vectors have different stabilization requirements: for retroviral vectors, the addition of rHSA is enough and, for lentiviral vectors, it is necessary to add both lipoproteins and rHSA. The increase of the stability of the reverse transcription process was shown to have a high impact with respect to the increase of the stability of infectivity.